Cardiac output and redistribution of organ blood flow in hypermetabolic sepsis.
Cardiac output (CO) and the distribution of blood flow were studied in chronically catheterized conscious rats during sustained (4 days) sepsis. Septicemia was induced by intraperitoneal administration of a pooled fecal inoculum, and tissue blood flow and CO were determined daily with 15-micron radioactive microspheres. Mean arterial blood pressure (MABP, 113 +/- 2 mmHg), CO (244.5 +/- 11.4 ml X min-1 X kg-1), and total peripheral resistance (TPR, 1.36 +/- 0.07 mmHg X ml-1 X min) were stable in control rats over the 4 days postinoculation. Septic animals showed a consistent tachycardia with MABP significantly reduced only on days 3 and 4 (86 +/- 4 mmHg). A hyperdynamic response to sepsis was indicated by an elevated CO (27%) and similarly reduced TPR on day 2. The calculated stroke volume averaged 0.22 +/- 0.01 ml/beat and did not vary over time or between the two groups. There was a 40-70% increase in blood flow to the heart, spleen, adrenal glands, and small intestine, and a greater than sixfold increase in hepatic arterial blood flow. The sustained elevation of coronary blood flow, observed in septic animals, was independent of myocardial work and is consistent with impaired myocardial function. Pancreas, stomach, and skeletal muscle blood flow was consistently compromised (24, 39, and 52%, respectively) during sepsis. Blood flow in other organs remained unchanged over time. Sepsis-induced changes in the fractional distribution of blood flow to various organs were similar to those described for absolute flow. (ABSTRACT TRUNCATED AT 250 WORDS)